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Supplemental Note. Brighton criteria for HEDS diagnosis 

 

  

Requirements for Diagnosis:  

Any one of the following:  

 Two major criteria 

 One major plus two minor criteria  

 Four minor criteria  

 Two minor criteria and a family history (positive diagnosis of a first degree relative)  

 

Major Criteria:  

 Beighton score ≥4 (9 possible points, scale below) 

o Passive dorsiflexion of the fifth metacarpophalangeal joint to ≥90° (1 point for each side)  

o Passive apposition of the thumb to the flexor side of the forearm while shoulder is flexed 90°, elbow is 

extended and hand is pronated (1 point for each side) 

o Passive hyperextention of the elbow ≥10° (1 point for each elbow) 

o Passive hyperextention of the knee ≥10° (1 point for each knee)  

o Forward flexion of the trunk, with the knees straight, so that the hand palms rest easily on the floor (1 

point)  

 Arthralgia in 4 or more joints (>3 months)  

 

Minor Criteria:  

 Beighton score of 1, 2, or 3 (see scoring system above) 

 Arthralgia in 1-3 joints (>3 months) or back pain or spondylosis/spondylysis/spondylolisthesis (>3 months)  

 Dislocation or sublaxation in more than one joint, or in one joint on more than one occasion 

 At least 3 soft tissue lesions (i.e. epicondylitis, tenosynovitis, bursitis) 

 “Marfanoid” body-type  

o Tall, slim stature 

o Arm span greater than height (>1.03 ratio) 

o Lower segment ratio less than 0.89 

o Long, thin fingers/arachnodactyly  

o High, arched palate 

o Pes planus deformity (flat feet) 

 Abnormal skin: hyperextensibility, thin skin, atypical wound healing  

 Ocular signs: drooping eyelids, myopia, antimongoloid slant 

 Cardiovascular signs: varicose veins, hernia, mitral valve prolapse  

 Uterine or rectal prolapse  



 

Supplementary Figure S1. Examples of positive Beighton score (A-E) and typical clinical 

feature of HEDS (F-H). A) Passive dorsiflexion of the fifth metacarpophalangeal joint to ≥90°; 

B) Passive apposition of the thumb to the flexor side of the forearm; C) Passive hyperextention 

of the elbow ≥10°; D) Passive hyperextention of the knee ≥10°; E) Forward flexion of the trunk, 

with the knees straight, so that the hand palms rest easily on the floor; F) Positive Gorlin sign; G) 

Pes planus deformity of both feet ; H) Hyperflexibility, demonstrated as the ability to do a front 

split. 

  



Supplementary Table S1. Prevalence of rheumatic conditions with unknown epidemiology 

among HEDS patients  

 
HEDS patients 

(%) 

95% Confidence Interval 

(%) 

General population 

(%) 

C3 hypocomplementemia 1.1 [0.3, 6.2] unknown 

diffuse enthesopathy  2.3 [0.3, 8.0] unknown 

early onset generalized osteoarthritis 1.1 [0.3, 6.2] unknown 

erythema nodosum 1.1 [0.3, 6.2] unknown 

Monoclonal gammopathy of unknown 

significance 
1.1 [0.3, 6.2] unknown 

mixed connective tissue disorder 1.1 [0.3, 6.2] rare, unknown 

sacroiliitis  1.1 [0.3, 6.2] unknown 

seronegative tenosynovitis 1.1 [0.3, 6.2] unknown 

small fiber sensory neuropathy 9.1 [3.3, 15.7] rare, unknown 

undifferentiated seronegative 

spondylarthropathy 
2.3 [0.3, 8.0] unknown 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S2. Prevalence of structural defects/non-inflammatory diseases (A) 

and inflammatory diseases (B) among HEDS patients compared to the general population. 

The bars (red) represent the 95% confidence interval for the prevalence of these diseases among 

HEDS patients. Blue bars represent the range of estimated prevalence among the general 

population (see Supplemental Table 3 for references). Abbreviations: TRAPS, tumor necrosis 

factor-receptor associated periodic syndrome     



Supplementary Table S3. Prevalence of rheumatic diseases in the general public 

 

 

  

 
Prevalence in general 

population 
Source 

ankylosing spondylitis 0.52-0.55 Reveille and Weisman, 2013
1
   

autoimmune thyroiditis 0.52 McGrogan et al, 2008
2
   

celiac disease 0.71 Rubio-Tapia et al, 2012
3
   

congenital talipes equinovarus 0.13 Parker et al, 2009
4
   

Crohn's disease 0.01-0.1 Loftus et al, 1998
5
  

erythromelalgia 0.0013 Reed and Davis, 2009
6
   

fibromyalgia 2.0 Wolfe et al, 1995
7
   

hereditary angioedema 0.002 Lumry, 2013
8
   

inflammatory eye disease  0.038-0.115  Denniston et al, 2013
9
   

pectus excavatum 0.628-1.2 de Oliveira et al, 2014
10

   

pernicious anemia 0.1 Andres and Serraj, 2012
11

   

primary hypogammaglobulemia 0.002-0.004 Engelhardt, 2010
12

   

psoriasis 0.51-1.23 Takeshita et al, 2015
13

   

psoriatic arthritis  0.3-1.0 Gladman et al, 2005
14

   

Raynaud's phenomenon 10.0 Hotchberg et al (editors), 2008
15

   

rheumatoid arthritis 0.5-1.0 Helmick et al, 2008
16

  

Scheuermann's disease 0.4-8.0 Lowe, 1999
17

   

scoliosis 8.3 Carter et al, 1987
18

   

Sjogren's disease 0.03-2.7 Patel and Shahane, 2014
19

  

spina bifida occulta 2.7-12.4 Eubanks et al, 2009
20

; Parker et al 2010
21

   

systemic lupus erythematosus 0.015-0.13 Hotchberg et al (editors), 2008
15

  

TRAPS 0.001 Lachmann et al, 2014
22 
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